I put forth a theoretical framework, namely Team Dynamics Theory (TDT), to address the need for a parsimonious yet integrated, explanatory and systemic view of team dynamics. In TDT, I integrate team processes and outputs and explain their relationships within a systemic view of team dynamics. Specifically, I propose a generative nomological network linking cohesion, team mental models, coordination, collective efficacy, and team outcomes. From this nomological conceptualization, I illustrate how myriad alternative models can be derived to account for variance in different working teams, each comprised of unique members, and embedded in singular contexts. I outline TDT's applied implications for team development, the enhancement of team functioning, and the profiling of team resilience. I conclude by discussing how TDT's ontological and nomological propositions can be tested through various theoretical inquiries, methodological approaches, and intervention-based studies.
Introduction
The importance of teams in society and the natural world is ubiquitous. Working as a team allows individual members to take on sub-tasks to achieve highly complex goals that cannot be achieved by individuals working alone. In the Sport, Exercise, and Performance Psychology literature, previous attempts have been made to link different team processes within a coherent framework of team dynamics. In this study I discuss these attempts and outline a new theoretical framework, which I call Team Dynamics Theory (TDT). In what follows is an attempt to address "the demarcation problem" which Popper [1] says all theoretical proposals must face. I begin by outlining the goals and delimiting the scope of TDT. I then elaborate on the themes and sub-themes of the theory, review the most relevant models anteceding TDT, and explain the ontological and nomological assumptions and propositions of the theory. I discuss applied implications of TDT and conclude by proposing avenues for future research.
Goals of TDT
Many applied psychologists have acknowledged the need for an integrated, systemic, and explanatory theory of team dynamics. For example, Bandura [2] [3] [4] discussed the importance of testing for "reciprocal determinism" between collective efficacy and myriad social cognitive variables. Carron et al. highlighted the need for developing a framework to integrate cohesion with other team processes and outcomes [5] [6] [7] [8] . Other scholars have emphasized the need to clarify the nomological roots of team mental models [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] .
The importance of examining the linkage between coordination and other team attributes has also been emphasized in the applied psychology literature [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] . Recently, several scholars have called for an integrated framework of team dynamics to advance not only theory on this matter but also to offer practitioners guidance on how to develop highperforming teams [31] [32] [33] [34] [35] [36] [37] [38] [39] . In this context, the overarching goal of TDT is to provide an integrated, explanatory, and systemic framework to study team dynamics across domains of human interest.
Towards an integrated explanatory theory of team dynamics
TDT integrates four team processes with respect to an output: cohesion (CO), team mental models (TMM), coordination (CD), collective efficacy (CE), and team outcomes (TO). Theoretical integration among existing concepts is important to minimize what has been called the "toothbrush problem" in psychology. As Watkins [40] observed, "psychologists treat other people's theories like toothbrushes-no self-respecting person wants to use anyone else's" (p. 86). Put plainly, TDT stems from previous theoretical and empirical work in applied psychology, particularly literature in the field of Sport, Exercise, and Performance Psychology, wherein scholars and practitioners have tried to describe and explain team dynamics in relation to performance [41, 42] .
TDT is not a descriptive theory but rather an explanatory theory [43, 44] . Thus, rather than trying to describe all existing team processes, TDT aims to explain part of team dynamics variability and predict TO using four inputs: CO, TMM, CD, and CE. To further illustrate the distinction between descriptive and explanatory models, some scholars in chemistry and physics have focused on describing what the elements in the periodic table are, while others have tried to explain how and why the linkages among certain elements take place in the natural world. Overall, explanatory theories lean towards a systemic approach [45, 46] .
Towards a systemic theory of team dynamics
To deal with complexities, one can adopt a holistic or systemic focus [46, 47] . Holistic theories try to explain everything or summarize an entire set of rules into a single overarching rule. For instance, we know that physiologists try to identify thresholds (e.g., lactate; maximum heart rate) that apply to all individuals, and physicists are currently trying to develop a "theory of everything" by reconciling mechanics and quantum physics principles. TDT is not a holistic theory, as it does not attempt to encompass all team processes and nuances of team dynamics, but instead is a systemic theory. In other words, accounting for all team processes and sub-processes is beyond the remit of TDT.
In systemic theories, the goal is not to find a single overarching rule but rather to explain relations among a specific set of variables. I theorize on the linkage among CO, TMM, CD, CE, and TO, and take inspiration from meta-theorists in both the social sciences and natural sciences who were also interested in "means and ends" systemic relations among variables. In his theory of syntax, Chomsky [43] noted that fluency in a language is not about knowing all words that exist but rather learning how words are connected in a systemic fashion. In the natural sciences, biologists have not catalogued all existing living species, but they have evolved the notion of an eco-system on how living organisms and the physical environment are intertwined [48, 49] . Overall, systemic theories focus on the relationship among a set of variables within a welldefined scope [45, 46] .
Theoretical scope
In TDT, the team is the locus of analysis, and thus the focus and measurement approach is at the inter-relationship between individuals. Teams differ from groups insofar that individuals in a team are united by shared goals, whereas individuals in a group are not [41] . CO, TMM, CD, and CE are processes at the team-level of analysis and represent team ("we" and "us") rather than individual ("I" and "me") factors [50] [51] [52] . That is, CO, TMM, CD, and CE emerge from the team as a whole rather than from any single individual, akin to the gestalt notion that "the whole is greater than the sum of its parts". For instance, an individual may not feel a strong bond to his/her team or have clear coordination roles within his/her team, but CO, TMM, and CD might still be high within the team as a whole. The same rationale applies to CE and other team processes. An individual might feel highly confident in him/herself but still perceive the team as lacking CE. Moreover, an individual may perform at a high level and the team as a whole may underperform or, alternatively, an individual may perform poorly but the overall team performance is good.
Though the locus of analysis is the team, it is important to note that "we" and "us" processes influence and are influenced by "I" and "me" factors, as well as by myriad contextual constraints [51, 53] (Fig. 1) . Accordingly, individual and contextual factors should be controlled for in studies examining team processes. Theorizing about all possible individual and contextual factors that may moderate the CO-TMM-CD-CE linkage would be an endless task, perhaps creating what some call "the infinite regression problem" in epistemology [54] and is beyond the scope of this proposal. The individual and contextual factors to control for in a given study are at the discretion of the researcher and will depend on the questions proposed.
The role of leadership also merits consideration, as leadership is one of the most important concepts in team dynamics research and practice. Notwithstanding, I argue that the effects of leadership on the CO-TMM-CD-CE-TO linkage should be tested separately. There are several different approaches to leadership, including trait, behavioral,
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transactional, transformational, and strategic [55] , and the reflective latent indicators (or sub-themes) and unit of analysis for each of these approaches varies greatly [56] [57] [58] . Perhaps more importantly, in all of these approaches, the unit of analysis varies within the leader-follower dichotomy [59] . While some scholars argue that leadership is an "I" factor as it stems from the characteristics of the individual, others argue that leadership is "in the eye of the beholder" because it is the group of followers that seek identification with the leader [60, 61] . It follows that the unit of analysis in which leadership should be measured, as well as the functions of various leaders with the team, remains an ongoing debate [62, 63] . Given that TDT is conceptualized at the team-level, I contend that the specific effects of different leadership approaches on team dynamics should be tested and accounted for according to the specific aims of the researcher.
Themes and sub-themes
In developing TDT I abide by the principle of parsimony. Themes and sub-themes are thought to represent unique factorial contributions to the study of team dynamics. Therefore, I discuss the putative, most relevant, themes and subthemes only. I first discuss CO, then present TMM and CD together as they are inherently connected, and subsequently elaborate on CE and TO.
Cohesion
Many definitions of CO have been provided in the literature [64] , all of which refer to the idea that individuals come and stay together to pursue task or social interdependent goals (Fig. 2a) . In effect, the lexical roots of the word cohesion reveal its literal meaning: co denotes "jointly or mutually", while haerere means "stick" [65, p. 59] . Therefore, cohesion pertains to the social and task forces that bring and keep individuals together [64, 66, 67] . Importantly, social and task cohesion have been conceptualized as orthogonal to one another [68, 69] . For instance, a team may be very high in task cohesion and very low in social cohesion or vice-versa, and all variations in between apply as well (e.g., low social cohesion and low task cohesion).
Although social cohesion is highly desirable as we are inherently social beings with needs to belong and feel loved [70] , task cohesion is thought to be more central to the formation and maintenance of working teams [64, 65] . Evolutionary biologists and psychologists defend the notion that animals unite and remain together primarily to achieve task goals, such as hunting in wolf packs and food gathering among social insects [71, 72] . On this matter, Carron and Brawley [73] pinpointed that "Cohesion has an instrumental basis. All groups-musical groups, work groups, sport groups, committee, form for a purpose. Even groups that may be considered purely "social" in nature have an instrumental basis for their formation" (p. 95). Once individuals have established communal goals they are, by definition, a "team" and other team processes, such as team mental models and coordination patterns, can develop.
Team mental models and coordination
Different terminologies have been used to denote research on team cognition, including "team mind", "transactive memory systems", and "shared mental models" [74] . TMM, however, has been proposed as a comprehensive terminology to represent research on this theme [14, 75] . The inclusion of "team" in TMM makes it clear that the unit of analysis is at the team-level [14] . Furthermore, TMM is sufficiently broad and encompasses both the shared/communal and complementary/idiosyncratic knowledge properties held by teammates [75] . To this extent, recent studies on hyperbrains offer empirical support for the notion of TMM, suggesting that one brain is the fractal of two brains, which in turn are the fractal of three brains, and so forth [76] [77] [78] . More precisely, individuals engaged in interactive tasks (e.g., airplane flying, cooperative juggling, duet guitar playing) depend on shared and complementary neural activity to successfully coordinate their actions [76, [79] [80] [81] [82] . That is, individuals activate shared/communal as well as complementary/idiosyncratic functional networks during the execution of interactive team tasks. In practice, without shared knowledge, team members are unable to anticipate each other's actions or develop heuristic action plans [9, 10, 38, [83] [84] [85] [86] [87] . Without complementary mental models, team members cannot compensate for each other's mistakes or execute highly complex team tasks requiring different knowledge backgrounds, distributed effort, and empathy [76, [88] [89] [90] .
Accordingly, I define TMM as the extent (quantity) and accuracy (quality) of shared and complementary cognitive-affective-behavioral knowledge types (know-what; know-why; know-where; know-when; know-how) held by team members about the individuals in the team, team tasks, the team as a whole, and contextual constraints. This definition is broadly conceived in an attempt to express that TMM are (1) of varying magnitudes and accuracy; (2) inter-related cognitive, affective and behavioral states and patterns; (3) expressed through different knowledge types, including descriptive, micro-tactical and macrostrategic, procedural, and temporal; and (4) a cross-level property related to individuals, tasks, the team, and contextual information.
Importantly, communication, via verbal, non-verbal, and other language mediums (e.g., electronic), is conceptualized as part of TMM. There is consensus that TMM are revealed through explicit and implicit communication exchanges [14, 91] . Moreover, previous research suggests that communication dynamics change as TMM develop over time [92, 93] . From a nature standpoint, language is a genetically endowed mechanism geared at allowing individuals to communicate shared and complementary cognitive-affective-behavioral information [43] . From a nurture standpoint, language is acquired knowledge and varies among working teams. If an individual is not part of a team, s/he may not have the language (from langue, meaning an abstract system of knowledge used by a collection of individuals) of shared and complementary schemas needed to communicate effectively within that team [94] [95] [96] . For instance, military units and sport teams have unique communication jargon and non-verbal signals, only known to their respective members [96, 97] .
Shared and complementary mental models represent reflective indicators of TMM, which in turn operate as formative indicators of CD (Fig. 2b) . To go back one step, higher themes can be represented by reflective or formative indicators, as detailed elsewhere [98, 99] . TMM and CD are intertwined constructs given that CD cannot occur without shared and complementary properties [27, 29, 30, 38, [100] [101] [102] [103] . To be "at the right place, at the right time, doing the right thing", teammates need to know "who does what, why, where, when, and how". In fact, whether the unit of analysis is an atom, a muscle group, or a sports team, coordination is possible through the synchronization of shared and complementary attributes, such as positive and negative charges in an atom, agonist and antagonist fibers in a muscle group, and the division of communal and idiosyncratic responsibilities in a sports team. Noteworthy, the efficacy beliefs teammates hold about their team's ability to succeed is also paramount in team dynamics, as detailed next.
Collective efficacy
Bandura defined CE as "a group's shared belief in its conjoint capabilities to organize and execute the courses of action required to produce given levels of attainment" [4, p. 4] . While other definitions of CE are available in the literature [104, p. 817 ], Bandura's [4] definition remains the most popular among applied psychologists [5] and is adopted herein. Relevant to TDT, this definition makes it clear that CE is operationalized at the group level of analysis, and is therefore a "we" belief [105] .
CE and self-efficacy are thought to have "similar sources, serve similar functions, and operate through similar processes" [4, p. 478] . Notwithstanding, unique sources of CE exist in theory and have been described previously in the literature [106] [107] [108] . In TDT, CE is thought to be reflective of the individuals' confidence level in their team's ability, effort, preparation, and persistence ( Fig. 2c) , mirroring the sub-factors put forth by Short, Sullivan, and Feltz [109] . Of note, "unity", which is also described by Short et al. [109] as a reflective indicator of CE, overlaps with the operational definition of CO and is thus not considered further [90] , as TDT aims for parsimony.
Short et al. work [109] is relevant in developing an integrative framework of team dynamics as it abided by Bandura's [110] recommendation for developing efficacy measures. Furthermore, their work has informed research on CE in interactive teams in Sport, Exercise and Performance Psychology over the past decade. In principle, the greater the ability of the team as a whole, the higher the expectation of success [111] . The notion that greater preparation and effort are positively linked to efficacy beliefs is both theoretically sound and empirically valid [112] . The mechanism is straightforward: preparation and effort decrease anxiety and increase confidence [113] . Persistence reflects confidence, as team success often requires long-term commitment, and more confident teams will show greater persistence [114] . Altogether, the greater the CE, the higher the probability of positive TO.
Team outcomes
TO vary greatly depending on the working teams domain or area of interest, as TO for sport, military, civil aviation, medical, and industrial teams differ. Among applied psychologists, measures of performance, satisfaction, and well-being are among the most commonly studied outcomes across team settings [42, 115] . Broadly conceived, scholars and practitioners are often interested in whether a team is performing well (e.g., number of wins over the season for a sports team; number of on-time arrivals in civil aviation), feeling satisfied or making others happy (e.g., job satisfaction; customer satisfaction), and keeping healthy (e.g., burnout rates; absent days). Delimiting all TO is an infinite task and is beyond the scope of this proposal. In general terms, TO can be derived by assessing the goals appropriate to a given domain in general or a given team in particular [116] [117] [118] . Consequently, it is important to consider both objective and subjective measures of TO.
Objective measures of TO are less affected by measurement error and subjective methodological biases [119] , and thus provide more reliable data about team performance, satisfaction, and well-being. However, subjective scores may better represent individuals' "we" beliefs and assessments of TO [120] . For instance, purely objective scores do not account for an outstanding performance from an opposing team, judging mistakes, and other contextual factors (e.g., bad weather in civil aviation or sports; economic recession in business). Outcome scores also depend on who is judging, as team leaders, team members, and external judges may differ in their interpretation of what constitutes an optimal output [121] . Altogether, the assessment of both objective and subjective measures has been part of previous empirical research examining the relationship among TO and team processes in applied psychology.
The linkage among TO and the team processes discussed herein has been observed in studies on teams from various domains. Overall, CO and TO have been found to be reciprocally linked [122] [123] [124] [125] . TMM and CD have also been found to be associated with TO [12, 13, 91, 93, [126] [127] [128] [129] [130] [131] [132] [133] [134] [135] . Likewise, CE has been found to be positively associated with TO [136] [137] [138] [139] [140] .
Previous empirical research has also examined the relationships among the team processes integrated in TDT, with some relationships being more extensively studied than others. CO has been found to be positively linked to TMM [33, 141] , as well as CE [142] [143] [144] [145] [146] [147] . Furthermore, TMM and CD have been found to co-vary with CE beliefs [35, [148] [149] [150] . Notwithstanding, existing research has been informed by numerous frameworks, thereby making empirical reproducibility and theoretical integration problematic. On this note, it is important to reiterate that TDT was not conceptualized in a vacuum nor did it arise from a eureka moment. Rather, TDT derives from previous theoretical grounds, particularly frameworks in the Sport, Exercise and Performance Psychology domain.
Theoretical roots
The themes discussed herein have their own theoretical roots: TMM is tied to Theory of Mind [151] , CE is derived in part from Social Learning Theory [152, 153] , and CD stems from theoretical streams in both the natural and social sciences [154] . Importantly, however, the idea of relating various team processes within the same nomological 1 3 network, which is the goal of TDT, can be traced back to McGrath' [155] input-process-output model. Within the Sport, Exercise and Performance Psychology, TDT stems primarily from the attempts of Carron and associates to account for the antecedents, correlates, and outcomes of CO. Thus, next I briefly discuss how previous frameworks in Sport, Exercise and Performance Psychology literature have informed the development of TDT and provide an interpretative phenomenological scheme of TDT's roots (Fig. 3) .
Conceptual system for cohesiveness in sport teams
Carron [156] was one of the earliest scholars to discuss input-output relations in group and team processes, at least in the field we now call Sport, Exercise and Performance Psychology. At the time, Carron was mostly concerned with cohesion in sport and industrial settings. He proposed that environmental factors were exogenous to personal factors and leadership factors, and that these three factors influenced team factors, which subsequently influenced cohesion, which then impacted individual outcomes and group outcomes. Carron proposed that these higher-order themes were underpinned by 24 different constructs. Unlike TDT, Carron's seminal model was descriptive rather than explanatory in nature, did not explicitly differentiate groups from teams, and did not discuss other higher-order team processes, such as CD and CE.
Carron later stated that his original model was developed to "help investigators systematically organize the research pertaining to cohesion" [157, p. 226] and was not "intended to be a definitive view of the elements that cause cohesion and/or result from cohesion-although it was interpreted that way by a number of authors" [158, p. 242 ]. Carron's model generated important empirical work that in turn led to the development of other conceptual frameworks, including the Conceptual Model of Group Cohesion for Sport (1985) , which remains the leading framework for studying cohesion in the field of Sport, Exercise and Performance Psychology. Additionally, Carron's [5] seminal proposal was later modified to address the relationship between team cohesion and other team processes, which eventually led to the development of the Conceptual Framework of Team Building.
Conceptual framework of team building
Carron and Spink [7] advanced a Conceptual Framework of Team Building by discussing input-throughput-output relations among a set of higher-order factors underpinned by sub-factors. Different from TDT, this framework focused on groups rather than teams and subscribed to a linear view of group dynamics. Specifically, Carron and Spink formulated that two throughput group processes (i.e., interaction Fig. 3 Schematic tree of TDT's theoretical roots. TDT descends from previous models in Sport, Exercise and Performance Psychology geared towards explaining input-throughout-output relations among team processes and outcomes and communication and sacrifices) mediated the relationship between two inputs (i.e., group environment and group structure) and the output group cohesion. Compared to Carron's first proposal [5] , this model was less parameterized and the sub-dimensions of cohesion were clearly specified. However, interaction and communication and sacrifices were not clearly defined or easy to generalize, as Carron's and Spink's formulation was tailored to a fitness and exercise sample. The Conceptual Framework of Team Building was subsequently replaced by a more generalist proposal, namely the Conceptual Framework for Examining Sport Teams.
Conceptual framework for examining sport teams
In 1998, Carron and Hausenblas [6] proposed a new model focused on higher-order themes only. The model starts with member attributes and group environments as input exogenous variables. The model then illustrates how these two variables have direct effects on group structure, which in turn is shown to have a direct effect on group cohesion. Next, the model shows a direct effect from group cohesion to group processes, which in turn is shown to have direct effects on two outcomes, namely group products and individual products. From a broad perspective, this model was a significant leap forward as it provided a platform to advance research on the relationship between CO, group structure, and group processes. Notwithstanding, to date, most studies based of this model have been on the effects of group structure changes on CO rather than on the relationship among various team processes [31, 32] .
In contrast to TDT, the Conceptual Framework for Examining Sport Teams focuses on groups, and purports a linear view of group dynamics. Moreover, this model remains substantially broad as group processes and its underpinning sub-themes were not discussed or defined. Without welldefined themes, a theoretical nomological network linking "means and ends" cannot be tested, and thus alternative equivalent and non-equivalent models cannot be advanced [99, 159] . Furthermore, without discussing sub-themes, the unique factorial contributions of higher-order themes cannot be determined, and thus parsimonious models cannot be evolved [46, 160] . On these two grounds, stemming from Carron's and associates work, Filho et al. [33] proposed an integrated framework of team dynamics based on defined themes and sub-themes, namely the Integrated Framework of Team Dynamics in Sports.
Integrated framework of team dynamics in sports
The Integrated Framework of Team Dynamics in Sports differs from Carron and Hausenblas' [6] proposal in at least two ways. First, it shifts the emphasis from groups to teams [33] . Second, CO was set as an exogenous rather than endogenous variable, and its putative direct and indirect effects on TMM, CE, and team performance were empirically tested. Explicitly, the following proposed nomological network was put to proof: CO-TMM-CE-TO. The statistical modelling revealed that CO predicted both TMM and CE beliefs. In turn, TMM and CE were found to be positively related and to predict team performance. Together, Filho et al. [33] findings lend support to the notion that team dynamics is not a linear process, as indicated by the observed correlational effect between TMM and CE. Furthermore, CO, TMM, and CE were found to represent unique non-overlapping factors, thus corroborating a parsimonious view of team dynamics.
The Integrated Framework of Team Dynamics in Sports was derived from Carron's previous proposals and used the factorial definitions of CO and CE described by Carron et al. [68] and Short et al. [109] , respectively. Despite its contribution on how various team processes could be "integrated" in a statistical fashion, this model is not congruent with the notion that TMM is underpinned by shared and complementary mental models. Moreover, and perhaps more importantly, the model by Filho et al. [33] did not consider the important role of CD in team dynamics. As noted above, there is evidence that TMM is a formative indicator of CD and, more generally, teammates must coordinate their actions to perform optimally in team settings.
The theory proposed therein focuses on teams rather than groups, purports that team dynamics is not a linear process, and sets CO as an endogenous variable. Unlike earlier proposals, I propose that shared and complementary mental models are reflective indicators of TMM, and add CD to the theoretical matrix. Moreover, I put forth an ontological and nomological basis for the study of team dynamics in teams. Similar to how theory development proceeds across domains [1] , TDT is the reshaping of previous models, with the demarcation of novel assumptions and propositions.
Theoretical ontogenesis and nomological network
Epistemology has taught us that theories stand on assumptions that require justification and lead to propositions [161] . TDT stands on two assumptions that lead to two central propositions. The first assumption establishes the origin, or ontogenesis, of the theory. The second assumption relies on a sub-set of "if" conditions that lead to "then" conclusions. By relying on both an ontological and nomological assumption, I establish a meta-stable theoretical space where alternative models can be tested (nomology) but where boundaries (ontogenis) are clear. In TDT, changes to the nomological network linking CO-TMM-CD-CE-TO can be proposed and tested, but the ontogenesis is clearly defined.
Ontological assumption
Ontogenesis refers to the origination and development of an organism. TDT is put forth as an ontogenic theory to be tested and developed with the intent to aid researchers and practitioners interested in understanding and working with teams. The ontological assumption of TDT is that teams have a beginning and end.
Every team has a starting point (t 0 ) and an end point (t■)
To theorize, one must establish t 0 in order to create a nomological network where the theory can originate. In other words, every theory needs an ontogenesis or "ground zero". In human life, fertilization is t 0 . In cosmology, the Big Bang is t 0 . To explain continental drift, geologists established a given t 0 wherein all continents were clustered together into a supercontinent known as Pangea. Popper [1] and other metatheorists [43, 162, 163] remind us that causality or inferred causality (e.g., via mediation analysis; dynamic causal modelling in the brain) needs time to occur or we cannot discuss input-output relations; or anteceding, mediating and moderating, and outcome factors within a nomological network. All of this is relevant because TDT focuses on teams. When individuals come together to establish a team for the first time (t 0 ), imagining no previous interaction among the individuals, they do so because they are united towards common interdependent goals. That is the beginning of a team by definition and thus a sound origin for a theory on teams.
After t 0 , teams will develop unique dynamics until reaching an end, or termination point (t■). Over their life cycle, individuals show different ontogenic developments. Different people will die sooner or later, and for different reasons. The same applies to teams. Teams will show distinct trajectory dynamics and termination may come sooner or later, depending on the individuals on the team, the team as a whole, or the broader context. "I" attributes (e.g., new teammates), "we" processes (e.g., new leadership with new goals), and the "context" at large (e.g., termination of a program due to financial resources), or perhaps an interaction of all three of these factors, may contribute to ending the life cycle of a team.
Ontological proposition
It is the strength of interdependent shared task and social goals that bring and keep individuals together as a team. Therefore, CO is the first process to form in teams. CO allows for the development of other team processes, which mutually influence one another, and together influence TO.
I theorize that team dynamics starts with CO (Fig. 4) . There is consensus that a group of individuals only becomes a team when task or social goals are established [164] [165] [166] [167] [168] . This rationale also holds true for "multi-teams" (i.e., a macro-team formed by different teams), which can only be established through shared goals. For instance, in emergency situations, police, paramedics, and firefighters come together and remain united (i.e., cohesion) because of a shared goal [169] . After t 0 , other team processes will develop and mutually influence one another, much like different organs in the human body develop over time and interact with one another after fecundation. This concept resonates with the notion of reciprocal determinism proposed by Bandura [4] and the idea of many-to-many basis relationship coined by Cacioppo and Berntson [170, 171] . Specifically, team processes are thought to hold multiple relations with one another (manyto-many basis relationship; e.g., CO is linked to TMM and CE), and influence and are influenced by one another (i.e., reciprocal determinism; e.g., TMM influences CE which in turn influences TMM).
The life cycle of a team will continue until all interactive energy in the system is dissipated for one reason or another. After termination, a new influx of bonding energy in the form of shared task or social goals is needed to establish a new t 0 . The reciprocal linkage established among team processes and team outcomes will vary within and between teams, as is often the case with nested data sets [172] . Over time, these relationships will change in magnitude and direction [173] , akin to the empirical evidence that team dynamics change over time [174] . In turn, these time-bounded changes can establish different statistical geometries among CO-TMM-CD-CE-TO (Fig. 5) . Similar to how a radar model is defined, these geometries can be estimated by "connecting the dots" among CO-TMM-CD-CE-TO through lines Fig. 4 Cohesion (CO) is the first team process to emerge, as a group of individuals only becomes a team after they establish communal interdependent goals. CO sets the team dynamics system into motion. After t 0 , all team processes and outcomes, represented by the light gray circles, mutually interact and influence one another, similar to a pendulum. This motion continues until all interactive energy in the system is dissipated, which signifies the termination of the team. After termination, a new influx of bonding energy in the form of shared task or social goals is needed to establish a new team scaled to represent the standardized statistical coefficients observed among team processes and TO [175] . It is proposed that these statistical geometries might represent a measure of team resilience, as resilience in complex systems is often assessed by small-world networks [175, 176] . Initial breakdowns resulting from hardship can affect any, or multiple, team process at first, and may eventually cascade like a domino effect to the entire nomological network [177] . More resilient teams will bounce back from hardship and maintain the links among its various team processes. Changes over time may also create upward and downward spiral cycles (i.e., deviation amplifying feedback loops) among the CO-TMM-CD-CE-TO nomological network.
Nomological assumption
In the proposed nomological network CO, TMM, CD, and CE are inputs and/or throughputs, and TO is the output. Congruent with stepwise recommendations to test input-output relations in psychology [99, 178] , a parsimonious theory of team dynamics will only be possible if the "if-then" assumption below is satisfied:
1. If all inputs are correlated yet conceptually unique; and 2. if all inputs correlate with the proposed output; 3. then an integrated parsimonious model can be proposed. Therefore, TDT stands on the following nomological assumption:
The inputs and throughputs-CO, TMM, CD, and CE-are considered distinct latent constructs, meaning they show discriminant validity and there is no singularity (i.e., perfect correlation) or multicollinearity (i.e., strong correlation; r ≥ .80) among them. These inputs and throughputs co-vary and influence, either directly or indirectly, the output TO.
The aforementioned "if-then" clause substantiating TDT's nomological assumption is at the core of logic [179] . Logic is flexible and serves as a foundation of nomological propositions wherein the matricing of inputs and throughputs is used to predict an output, such as in the case of TDT.
Nomological proposition
Complex phenomena, such as team dynamics, allow for multiple solutions and explanations [99, 159] . Such is the case with language, chemistry, music theory, and team dynamics, to name a few. For example, in language words can be combined in unlimited ways; reactions can be modeled through several pathways in chemistry; and musical notes can be arranged endlessly. Notwithstanding, it remains important to formulate a proposition thought to be the "best fit" to serve as the basis (null model) to inform further empirical testing of alternative models [98, 99] . That is, in principle there should be a more functional (best-fit) solution for a language discourse, chemical reaction, musical arrangement, and theory of team dynamics. As such, the following nomological proposition, as depicted in Fig. 6 , is put forth: CO will initially foster the development of TMM, which in turn is the basis for CD. CE beliefs will develop simultaneously with TMM and CD; that is, the higher the accuracy and quality of the TMM the higher the teams' CE and CD will be and vice-versa. Together, these team processes will influence, via direct or indirect means, TO.
The nomological proposition above is an attempt to reflect much of what has been discussed thus far. CO is established first in teams. Subsequently, the other team processes emerge and these processes influence one another and TO. These team processes represent parsimonious, unique factorial contributions to the study of "we" and "us" phenomenon related to TO. Finally, it is important to note that any serious attempt to discuss team dynamics should consider alternative models. The nomological proposition outlined in Fig. 6 is a generative class of models ("a model of models") from which numerous other models can be derived to account for the dynamics of different team settings [180] . As such, I have presented alternative non-equivalent models that can challenge the nomological network proposed herein. All models start with CO, akin to the ontological proposition, but subsequently show varying configurations. These models can be tested in full (Fig. 7 ) or in parts (Fig. 8) to explore whether other input-throughput-output relationships among team processes and outcomes represent a "better fit" solution for different teams based on their unique members and contextual constraints. The combinations of nomological networks are vast and, coupled with the moderating effects of individual and contextual characteristics, provide scholars with numerous potential research questions and testable hypotheses. Prior to discussing future avenues of research, I sketch the applied implications of TDT.
Applying the theory
TDT carries applied implications related to team development, the enhancement of team functioning, and the profiling of team resilience.
Team development
In light of TDT's ontological proposition, to create a team from scratch (in the case that individuals in the team have never met before; i.e., zero acquaintance relationship) practitioners should start by establishing high-quality goals to foster CO. To create a "new team", even if the members of the team are all the same, new team task and social goals must also be established. Shared task and social goals turn a group of individuals into a team and influence the development of other team processes. Strong task and social bonds will facilitate the development (in quantity and quality) of shared and complementary thoughts, feelings, and behavioral patterns. Strong CO also allows for confidence in the team as a whole to emerge. Reciprocally, the more team members know about their shared and complementary strengths and weaknesses, the more likely they will trust themselves and each other and strengthen their mental models; and vice-versa. From there, space-time-action synchrony (i.e., CD) is likely to be enhanced and optimal performance is more likely to occur. That is, after a team is created through the establishment of task and social goals all team processes interact.
Team functioning
In light of TDT's nomological proposition, team functioning relates to the dynamic linkages among CO-TMM-CD-CE-TO.
To develop high-functioning teams able to perform to their potential, it is crucial that practitioners understand the unique sources of CO, TMM, and CE, as well as the intrinsic bond between TMM and CD. Henceforth, practitioners should design interventions simultaneously targeting team processes and outcomes.
To enhance CO, well-defined task and social goals are condition sine qua non [41] . Teams whereby every member has clear roles will perform better. Teams in which there are opportunities to interact socially and where fairness prevails will experience better outcomes. The composition of teams merits consideration as well. Homogeneous teams may outperform heterogeneous teams in simpler Fig. 7 TDT offers a class of models on the linkage among team processes and outcomes. The proposed nomological network is shown in shaded gray (a). Over-identified (df > 0) alternative equivalent (b) and non-equivalent models (c-f) are also presented. Permutation of the five higher-order themes proposed in TDT allows for 120 alternative models that might be more or less statistically accurate depending on the team, the individuals on the team, and the context in consideration and short-term tasks, but heterogeneous teams may afford better TO in the long run. Maintaining an ideal team size will influence CO by preventing social loafing [181] . Too many team members can lead to social loafing, whereas too few team members make it difficult to assign unique roles to different members and gather the expertise needed to accomplish complex team tasks. To prevent groupthink (i.e., when team members tend to agree and make lessthan-optimum decisions in order to maintain high levels of cohesiveness at the expense of team performance), a potential side effect of high CO, a culture of open communication should be fostered. Positive task and social conflict may help to dissolve cliques within teams, ultimately enhancing other team processes and TO [182] .
To enhance TMM and CD, practitioners should develop different types of knowledge within a team. To be at the "right place, at the right time, doing the right thing", team members should know "who is doing what, why, where, when, and how". Shared and complementary descriptive, micro-tactical and macro-strategic, situational, temporal, and procedural mental models can be trained through different means. Teammates should be aware of other team members' individual traits, the team strategy, characteristics of the task at hand, and contextual constraints at large [90] . Teammates should also learn how to communicate effectively, engage in cross-training and role playing, deliberate about micro-tactics and macro-strategies, develop set-pieces and non-verbal signals, prepare contingency plans, perform video-analysis of their own and their opponents' strengths and weaknesses, and provide constructive feedback to one another [25, 183] .
To enhance CE, practitioners should be mindful of the importance of recruiting "good fit" members to a team [184] . If the team task is complex and requires technical expertise, then the most skilled individuals possible should be recruited, as confidence across levels of analysis depends on ability. However, if the team task requires more effort than technical dexterity, recruiting "team players" might be better than recruiting "star players", as effort has been shown to predict efficacy beliefs. CE also comes from previous accomplishments but only objective accounts of success are not enough. Thus, practitioners should be aware that outcomes depend on processes, and thereby should avoid over-emphasizing an ego climate wherein winning is everything [185] . Instead, practitioners should promote a climate wherein preparation, effort, and persistence are valued and rewarded.
Above all, high-performing teams depend on various interdependent processes. To enhance team functioning, practitioners should view team dynamics in a systemic fashion by concurrently promoting the development of CO, TMM, CD, and CE. These team processes are linked and bounded to reciprocal determinism, and thus improvement in any of them will likely simultaneously positively influence other team processes and TO. As the saying goes, "a chain is only as strong as its weakest links" and thus every link in a systemic view of team dynamics must be strengthened if teams are to reach and sustain optimal functioning. A systemic view of team dynamics may also allow for tracking team resilience through a topological analysis of TDT's nomological network.
Team resilience
TDT's nomological network carries implications to the assessment of resilience in teams. The Oxford dictionary defines resilience as "the ability of a substance or object to spring back into shape; elasticity" [186] . In team psychology, resilience carries an analogous meaning, denoting the ability of teams to adapt and recover from major biopsycho-social stressors [187, 188] . Conceptually, resilience is thought to reflect an "umbrella construct", insofar that resilient teams possess multiple well-developed team processes [189, 190] . To resist and bounce back from chaos, teams also rely on cohesiveness, shared and complementary schemas, and efficacy beliefs.
TDT reflects a systemic view of team dynamics wherein various team processes are interconnected. As such, I propose that algebraic random graphs created by the linkage among various team processes may serve as a diagnostic index of team resilience, much like radar maps are used to profile mental skills in individual psychology. Analyzing the networks created by the CO-TMM-CD-CE-TO linkage transcends the analysis of single team processes and emphasizes the "umbrella resilience construct" within an integrated nomological view of team dynamics. Importantly, a single definitive resilience map is unlikely to emerge, as different teams should show idiosyncratic inter-process linkages. Again, TDT purports a generative nomological model, whereby a vast repertoire of descriptive models can be derived to represent the realities of unique teams formed by unique individuals and bounded to singular contextual constraints. Rather than utilizing a "one-size fits all" approach by trying to summarize team resilience to a certain recipe, practitioners should embrace the complex nature of everchanging nomological networks [191] .
Using algebraic topology to represent team resilience allows practitioners to observe the configuration (and reconfiguration) of the linkage among team processes across time [192] [193] [194] . It is therefore possible to observe how teams bounce back from "change events", such as losing streaks, coaching turnover, intra-and inter-team conflicts, burnout and myriad other bio-psycho-social stressors. By noting the temporal variation of "team resilience maps" practitioners may prevent decrements in team development and functioning. If the goal is not to enhance team functioning but rather "break teams apart", such as in the case of disrupting terror cells, the reverse of this logic applies. In effect, this rationale echoes a call to apply network science across domains by using random graphs and small-world network maps to monitor and eventually prevent epidemics, crime outbreaks, and power outages [177] . If practitioners notice that the relationship between two team processes is faulty (local failure) and may cascade to other processes (contagion effects), then applied measures can be advanced before negative global network effects (collapse) occur. These applied utterances, as well as the various tenets of TDT, need further research, as discussed next.
Ways forward
Thus far, I have proposed answers to "the demarcation problem" that TDT and all theoretical frameworks must face. Next, I do the exact opposite by outlining theoretical, methodological, and applied questions to challenge TDT, as science has a better chance to advance swiftly if scholars try not to prove but rather to falsify their own theorizing [1] .
Theoretical inquiry
Researchers can first ask questions of scope. Testing the moderating effects of individual (e.g., age, gender, experience) and contextual factors (e.g., industry, culture) offers numerous avenues for future research. For instance, to stretch TDT's boundaries scholars can consider individual outputs (e.g., performance indicators) as outcome variables. Multilevel structural equation modelling and hierarchical linear modelling can be used to derive estimates of how individual outputs vary by teams. With the inclusion of individual outputs, the team processes proposed in TDT would represent level-2 factors. By extension of this logic, the influence of level-3 contextual factors on team processes can also be modeled. Noteworthy, the influence of level-2 team processes on level-1 individuals' cognitive, affective, and behavioral states and patterns also warrants exploration.
Scholars can expand TDT's tenets by proposing (and testing) additional themes to the theoretical mix. I encourage efforts on this front, particularly studies that can relate leadership to team processes and outcomes, while maintaining a parsimonious view of team dynamics. There are myriad different accounts of leadership and testing the effects of these variations on TDT's nomological network may yield fruitful insights on the psychology of high-and low-performing teams. The inclusion or exclusion of sub-themes to the team processes described in TDT is also worthy of research, notably studies on the reflective sub-themes of CE. It is known that CE is context-dependent, and the sub-themes outlined here might not apply across the board. Testing different TO might also yield insight about the compound predictive validity that various team processes carry over different criterion variables (e.g., objective performance; subjective performance; team satisfaction).
Questions can also be raised about the theoretical roots of TDT. I subscribed to previous frameworks in Sport, Exercise and Performance Psychology. Other models originating from different bodies of literature exist, such as industrial psychology and ecological dynamics [19, 194] , and should be considered in terms of its theoretical roots, descriptive and explanatory features, and parsimonious and applied value. Overall, the juxtaposition of other theoretical streams to the study of team dynamics is welcomed. Theorists are therefore encouraged to engage in "explanatory pluralism" by applying different analytical outlooks to TDT's theoretical roots. For instance, relating TDT to meta-theories that have been used to explain human and group behavior at large, such as evolution and game theory, is a potential way forward.
Theorists may propose a new ontogenesis to TDT to expand its relevance to the study of groups rather than teams only. Nomologically, alternative models to the inputthroughput-output relations proposed herein can be tested in full or in parts, as alluded to previously (see Fig. 8c-f) . Moreover, the statistical fit of TDT's null nomological network can be tested against data sets gathered from diverse working teams. Testing parts of TDT's nomological network includes examining the "bonds" between any two variables. Testing "bridges" (mediation relations) and "reciprocal linkages" over time (every variable can be both a cause and an 1 3 effect) among three or more variables may also offer scholars an array of research questions.
Methodological approaches
TDT should undergo testing using different methodologies. There is consensus that the study of team processes should be analyzed via different qualitative and quantitative techniques and designs [195, 196] . Mixed method designs and multi-modal intakes might be particularly fruitful in revealing the mechanisms that allow for the development and optimal functioning of working teams. The development and refinement of psychometric tools to assess the reflective sub-themes discussed in TDT is also warranted. For instance, it is likely that instruments developed in different countries will show different sub-themes. Psychometric tools are especially needed to measure TMM, wherein terminological confusion has led to indistinct operational definitions and, consequently, unclear measurement models. Again, constrained multi-level models could be used to control and test for the influence of individual characteristics (e.g., gender) and contextual factors (e.g., Division-1 and Division-2 sport teams) on team dynamics. Longitudinal growth and cross-lagged modelling could be employed to test the notion that the linkage among team processes and outcomes varies over time. Longitudinal modelling can also be used to test whether different topographical maps, as formed by the linkages among team processes and outcomes, can indeed be used to profile and monitor team resilience.
Other curve-fit estimations involving specific team processes and outcomes, as well as TDT's nomological network as a whole, should also be explored. For instance, it is plausible that the CO-CE relationship is not linear but curvilinear, akin to the "too much of a good thing effect" described in the applied psychology literature. Too much CO can lead to groupthink and excessive CE can lead to complacency. The study of how TO spirals influence team processes and vice-versa can also be examined through non-linear statistics. For instance, dynamic causal modelling and Bayesian statistics might be particularly effective in creating alternative non-linear estimates of the linkage among team processes and outcomes.
TDT's propositions must also sustain the proof of social neuroscientific methods. Studies on hyperbrains/hyperminds are needed in team contexts. If latent team processes are valid, neuroscientific means should be able to capture neural markers of "we" processes, such as CO, TMM, CD, and CE [90] . For example, if TMM exists in the natural world, research, using neuro-psycho-physiological means, should be able to detect shared and complementary neural activity among teammates. Multi-brain studies may also advance understanding of the putative mirror neuron network and the mentalizing network, particularly their structural and functional links to the abstract latent notions of CO, TMM, and CE.
Neuro-psycho-physiological monitoring is warranted to study CD in teams, as the synchronization of bio-psychosocial responses has been shown to underpin coordinated joint action [197, 198] . Moderation research can examine whether inter-brains CD depends on the individuals (e.g., high-skill vs. low-skill) and teams involved (e.g., homogeneous vs. heterogeneous), the task (e.g., diachronic vs. interactive tasks), and the context (e.g., high pressure vs. low pressure). Applied intervention studies are also needed to test the directionality of input-output relations discussed in TDT.
Applied studies
Randomized control trials are appropriate to exam TDT's ontological proposition. Manipulating the quality and type of goal-setting strategies among zero-acquaintance individuals assigned to a group task may reveal how task and social cohesiveness levels influence the development of other team processes. Experimental manipulations are also suitable to examine TDT's nomological proposition. For instance, interventions addressing the extent and quality of shared and complementary mental models can assess the validity of the putative relationship between TMM and CD in working teams. Experimental studies comparing the effects of systemic interventions (on all team processes) with target interventions (on a specific team process) can examine the assumption that all processes are interdependent, and quantify the magnitude and direction of these interdependencies. Interventions targeting individuals on the team (e.g., psychological skills training), as well as the experimental manipulations of contextual variables (e.g., comparing novel vs. routine situations), are also appropriate next stages for research.
In certain contexts (e.g., school classes, company departments, and sport clubs), teams are already assembled and random assignment is not possible. In such cases, quasiexperimental studies are warranted. Quasi-experimental studies inevitably carry historicity confounders but represent a more realistic platform to test interventions aimed at enhancing team functioning in real-life situations. That said, multi-site studies are recommended to increase statistical power and provide replication evidence of research findings. Eventually, if a substantial body of research emerges, meta-analytical reviews should be carried out to summarize research findings and provide guidelines for best practices in the development and enhancement of team dynamics.
Concluding summary
The overarching goal herein was to propose an integrated, explanatory, and systemic theory of team dynamics. I first emphasized that a theory of team dynamics should focus on the team-level of analysis but also account for multilayered effects arising from individual members' characteristics and contextual constraints (Fig. 1) . Next I highlighted the importance of well-defined and parsimonious constructs (Fig. 2) , as ill-defined and overlapping constructs preclude the development of a coherent and testable nomological network. I then noted how previous models have informed the development of TDT (Fig. 3) . I advanced an ontological proposition for the theory by remarking that CO is the first team process to emerge in a team because, imagining no previous interaction among individuals (i.e., zero-acquaintance condition), people come together and remain united (i.e., cohesion) to accomplish shared task and social goals. Noteworthy, I highlighted that after the "birth" of a team all team processes interact greatly like a pendulum (Fig. 4) , and I suggested that the statistical geometries defined by these interactions can be used to study team resilience (Fig. 5) . I also advanced a nomological network linking CO, TMM, CD, CE, and TO (Fig. 6 ). I asserted that from this general conceptualization numerous alternative (equivalent and non-equivalent) models can be proposed and empirically tested in different working teams, formed by unique individuals, and embedded in singular contexts (see Figs. 7, 8) . Lastly, I discussed TDT's degrees of falsifiability by making an effort to challenge my own theorizing and identifying specific pathways for future research. Altogether, my hope is that TDT's goal will be achieved by stimulating research and provoking scholarly debate towards a parsimonious yet integrated, explanatory and systemic view of team dynamics.
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